Abstract-In an economic theory of suicide, we model social cohesion of the religious community and religious beliefs about afterlife as two mechanisms by which Protestantism increases suicide propensity. We build a unique microregional data set of 452 Prussian counties for 1816 to 1821 and 1869 to 1871, when religiousness was still pervasive. Exploiting the concentric dispersion of Protestantism around Wittenberg, our instrumental variable model finds that Protestantism had a substantial positive effect on suicide. Results are corroborated in first-difference models. Tests relating to the two mechanisms based on historical church attendance data and modern suicide data suggest that the sociological channel plays the more important role.
religion and suicide remains a vital topic. 1 Several contributions have so far revealed the usefulness of investigating suicide from an economics point of view (Hamermesh & Soss, 1974; Becker & Posner, 2004; Chen et al., 2012) . 2 But religious denomination, a leading established correlate of suicide in the sociological literature, has received surprisingly little attention in the economics literature, despite the recent burst of interest in issues of culture and religion. 3 While the economics literature on happiness and subjective well-being considers suicide as a revealed-preference outcome measure of utmost unhappiness (Oswald, 1997; Layard, 2005) , these analyses so far have not been linked to religious denomination. This paper makes three contributions to the economic analysis of religion and suicide. First, in section II, we model social cohesion and religious beliefs as two channels through which Protestantism may affect suicide in the framework of an economic theory of suicide. We show how a higher suicide rate of Protestants relative to Catholics can be understood as the outcome of denominational differences in community integration and in theological doctrine. Second, in section III, we provide new microregional evidence from Prussia in the nineteenth century that the effect of Protestantism on suicide may indeed be causal. Third, in section IV, we use this empirical setting to devise tests that discriminate between the sociological and the theological explanations. Our results suggest that Protestantism is a leading explanatory factor for suicide rates and that the sociological mechanism plays an important, if not dominant, role.
Our empirical setting is Prussia in the nineteenth century. Apart from mirroring the perspective of Durkheim's (1897) work, the nineteenth century has the advantage that virtually everybody was a member of a religious denomination 378 THE REVIEW OF ECONOMICS AND STATISTICS and that religion pervaded all aspects of life. The Prussian perspective offers the opportunity to compare nonminority occurrences of the two religious denominations within a common setting of political governance, institutions, jurisdiction, language, and basic culture. Combining suicide data administered by local police departments from 1869 to 1871 with rich census data, we build a unique new microregional data set on suicide, religion, and relevant covariates for 452 Prussian counties. We also use data from 1816 to 1821.
A fundamental challenge for empirical identification is self-selection of more suicide-prone people into Protestantism, as hypothesized already in 1919 by the neurologist Kollarits (1919) . However, the endogeneity bias may also go in the opposite direction; for example, during the Reformation, Protestantism may have spread more easily to regions where people were willing to take matters into their own hands and change their lives, which may be negatively related to suicide proneness. While manifold, existing studies do not address this fundamental endogeneity problem. To identify the causal effect of Protestantism, we use distance to Wittenberg as an instrumental variable tracing the initial spread of the Reformation from its epicenter (Becker & Woessmann, 2009 ). We vindicate the validity of the instrument with evidence that it is orthogonal to important correlates of suicide rates in 1517, before the start of the Reformation.
Our results show that Protestantism had a significant positive effect on suicides in Prussia in both the early and late nineteenth century. Protestantism increased the annual suicide rate per 100,000 inhabitants, which has a mean of thirteen suicides from 1869 to 1871, by about fifteen to twenty suicides. Channels such as economic modernization and literacy, which are also affected by Protestantism, seem to play only a minor role in this effect, suggesting that it is an effect of the Reformation per se rather than of its nonreligious outcomes. The empirical result proves very robust to a large set of robustness tests. In addition, exploiting differential changes in Protestant shares across counties between 1816 and 1871, a first-difference model corroborates a positive effect of Protestantism on suicide. Thus, Protestantism seems to bring positive effects for some people and negative effects for others: For the majority of the population, it raises economic prosperity through higher human capital (Becker & Woessmann, 2009 ), but for the select group of people in a suicidal state of mind, it may tip the balance toward ending their lives.
We devise several tests to tentatively discriminate between the two classes of theoretical models. All turn out to speak in favor of the empirical importance of sociological compared to theological channels. Among others, the effect of Protestantism on suicide is lower in counties where church attendance is high, implying closer community integration. By contrast, according to the theological channel, higher church attendance would indicate a more devout belief in Protestant doctrine, consistent with higher suicide rates. Modern individual-level data show that in 1992, suicides are higher among Protestants than among Catholics, but even higher among those without a religious affiliation. By 2009, the Protestant-Catholic difference is substantially reduced and only the religiously nonaffiliated have substantially higher suicide proneness. Again, this speaks against the theological channel because those who remain in the church are presumably the most devout believers in Protestant doctrine.
Our economic analysis of religion and suicide contributes to the major debate in sociology since Durkheim (1897) . Several contributions have questioned the empirical regularity that Protestants have higher suicide rates than Catholics. 4 Durkheim's theoretical hypotheses have also been subjected to major criticism (see Pope & Danigelis, 1981) . Stark, Doyle, and Rushing (1983) go as far as finding Durkheim's argument "inconsistent and unconvincing" and "amazingly uninformed and misleading about elementary features of religion in 19th century Europe" (p. 120). In contrast, both our evidence of a strong causal effect of Protestantism on suicide in nineteenth-century Prussia and the indications that social cohesion may have been a stronger mechanism in this than religious doctrine corroborate Durkheim's (1897) original contribution.
II. A Theory of Religion-Specific Suicide
We see two classes of theoretical reasoning-one related to social cohesion (sociological channel for short), the other to individual religious beliefs (theological channel, for short)-that have a bearing on the rationality of the act of suicide in Catholicism and in Protestantism. We model these denominational differences in the framework of an economic theory of suicide. We briefly sketch the mechanisms here; online appendix A presents the model in detail.
The scientific study of suicidal behavior and its prevention, or suicidology, is the topic of several disciplines (online appendix A.1). As stressed by the psychology of suicide, most suicides are committed in a depressed mental state that is transient and diverges from a person's usual state of preferences. But even in this state, suicidal persons may take the costs and benefits of their action into account. In this sense, an intertemporal utility-maximizing framework of standard economic theory may provide insight into an understanding of what might lead these people to carry out their suicide or not and exit the suicidal state.
Our model framework extends the economic theory of suicide developed by Hamermesh and Soss (1974) and Becker and Posner (2004) . Suicide is modeled as forward-looking utility-maximizing behavior. We view this model as applying to the suicidal state of mind depicted in the psychological research, where preference parameters may differ from those during normal mental states. In a process of rational decision making, individuals in the suicidal state compare the expected utility from living with that from death. If the latter is greater than the former, committing suicide will maximize utility (see online appendix A.2 for a formal derivation).
To understand how religious differences may affect the propensity to commit suicide, we start by modeling a sociological aspect of denominational differences. Durkheim (1897) emphasized that Protestant doctrine encourages independent thought and religious individualism, decreasing social cohesion relative to a more unified Catholic community, which tends to protect people from committing suicide. If there is mutual interdependence in preferences, the fact that there are others who would suffer from a person's suicide will tend to discourage people from committing suicide. In terms of our simple economic model of suicide, the lower cohesion of the Protestant community leads to the prediction that suicide rates would be higher in Protestant communities than in Catholic communities (see online appendix A.3 for details).
To this sociological mechanism, we add a couple of theological explanations. When afterlife is added to the model, Protestant-Catholic differences rooted more deeply in religious doctrine affect suicidal behavior through the utility or disutility of afterlife (see online appendix A.4 for details). In particular, Protestantism tends to stress that human salvation is by God's grace alone, and not by any merit of a person's own work, whereas Catholicism allows human deeds and sins to affect God's judgment. Committing suicide thus entails the disutility of foregoing paradise for Catholics but not for Protestants. In addition, the confession of sins is a holy sacrament in Catholicism but not in Protestantism. Since suicide is the only sin that (by definition) can no longer be confessed, this additionally creates a substitution effect that diverts Catholics from committing suicide toward other forms of behavior considered in times of desperation.
III. Evidence on the Effect of Protestantism on Suicide in Nineteenth-Century Prussia

A. Data and Descriptive Statistics
Prussia provides uniquely rich census-based data to study the relation of suicide, religion, and covariates at the county level in the nineteenth century. The focus on the nineteenth century has the advantage that religiosity was pervasive at the time, in the sense that almost everybody had a religious affiliation and that religion affected virtually all dimensions of everyday life. The focus on Prussia allows us to exploit variation between counties with nonminority Protestant and Catholic populations within the setting of one country. In particular, the Prussian population was about two-thirds Protestants and one-third Catholics, and a majority of counties were close to having a uniformly Catholic or uniformly Protestant population, so that no denomination was an extreme minority. This may be important to exclude that religious factors are confounded with particular behavior in religious minorities. The religious division of Prussian territory goes back to Reformation times and was solidified by the exceptional individual religious freedom granted in Prussia at least since Frederick the Great in the mid-eighteenth century. In its nineteenth-century shape, Prussia had Wittenberg, the birthplace of the Reformation, at its center, where Protestantism originated and was conserved in its purest form. Prussia had uniform laws and institutional frameworks, and official suicide figures were collected as early as 1816. In contrast to cross-national analyses, this makes county-level data within Prussia directly comparable.
We have religion and suicide data for two points in time, one early (1816 to 1821) and one late (1869 to 1871) in the nineteenth century. Our analyses mainly focus on the latter period when suicide data are more reliable and background data richer. But the first time for which suicide statistics were collected for the whole of Prussia is the 1816-1821 period (Mützell, 1825) . 5 The data average suicides over several years, reducing noise due to random jumps in suicide incidents. The data cover all 306 Prussian counties at the time. The 1816 Population Census provides data on religion and background controls (see online appendix C for details on the different data sources).
We also digitized suicide statistics for 1869 to 1871, again averaged over consecutive years. We combine these data with a rich set of variables that the literature considers as determinants of suicide rates. Most prominent, the 1871 Population Census contains shares of Protestants in the county population, demographic characteristics, and literacy rates (see Becker et al., 2014) . It also provides shares of the population with different forms of physical and mental disabilities. The 1882 Occupation Census provides data on the occupational structure, used as indicators of the stage of industrial development. The data cover all 452 Prussian counties (Kreise) at the time, divided into 11 provinces (Provinzen) and 35 districts (Regierungsbezirke).
There is a difference in the way suicide data were collected at the beginning and end of the nineteenth century (Hilse, 1871) . For 1816 to 1821, data on suicides were drawn from the local burial and death registers, which were often run by the church. In 1868, dedicated suicide statistics were introduced for which the local state administration (the city council or the local police) recorded every civilian suicide on a separate data sheet. Background information on the person committing suicide and the suicide circumstances were collected with the explicit aim of understanding the factors explaining suicides. The new data collection method was used as the basis of very detailed suicide statistics from 1869 onward. The Prussian Statistical Office exerted extensive effort to ensure high data quality and dedicated eighty pages 380 THE REVIEW OF ECONOMICS AND STATISTICS in its quarterly journal to providing background information and first results on the new suicide statistics (Hilse, 1871) . The care given to data collection and the amount of detail given in the suicide tables are impressive and reassuring signs of data quality. 6 Descriptive statistics for the 1869-1871 period in table 1 reveal that the average annual suicide rate across all Prussian counties was 13.0 per 100,000 inhabitants, ranging between 0 in only one county (Adenau) to 37.1 (Schönau). The upper panel of figure 1 shows substantial geographic variation in suicide rates across Prussia. Prussian suicide levels are somewhat higher than in Germany today, where the suicide rate was 10.3 per 100,000 inhabitants in 2004 (OECD, 2009 ). The comparison of our historic data with modern data provides no indication of a systematic underreporting in the late nineteenth century, unless one believes that suicide rates had a significant downward trend over the twentieth century. 7 Another check on whether there is systematic underreporting of suicides in some counties is to cross-check the suicide data with other mortality data. Because, in particular in Catholic parishes, a religious funeral ceremony was sometimes not granted for proven suicides, there may in principle be an incentive to underreport suicides and classify them as fatal accidents (Kollarits, 1919) . If this were the case, the incidence of reported suicides and fatal accidents should be negatively correlated. In our data set, suicide rates and fatal accident rates are in fact uncorrelated; their raw correlation is −0.004 ( p-value 0.932) in the full sample and 0.110 ( p-value 0.362) in the 71 counties with a Catholic share higher than 90%. This indicates that systematic underreporting of suicides is unlikely. According to Kollarits (1919) , the standard way to get a religious funeral ceremony was to claim that the suicide was caused by aberration. In this case, even the Catholic Church approved a religious ceremony, and suicide rates and their denominational differences are not misreported.
The average share of Protestants in a county was 64.2% in 1871, against 34.5% Catholics (the remainder being 1.1% Jews and 0.2% other Christian denominations). Thus, both Protestants and Catholics are not just a small minority but constitute a sizable fraction of the Prussian population. Furthermore, there is substantial variation across counties, ranging essentially from 0 to 100% Protestants or Catholics. More than 75% of the counties have a share of at least 80% of either Protestants or Catholics, and more than 60% have a share of at least 90% of one denominational group. In restricted analyses, we even focus on samples of countries where the share of Protestants is smaller than 2% or larger than 98% or even 0.1% and 99.9%.
The bottom panel of figure 1 depicts the geographic variation of Protestant shares across Prussia. The close mapping between the geographic distribution of Protestant shares and suicide rates is directly evident. In fact, the raw correlation between the two across the 452 counties is 0.66 (statistically significant at the 1% level). When plotting the two against each other (figure A.1 in the online appendix), there is a clear positive association between the share of Protestants in a county and the suicide rate, and the average suicide rate is notably higher in all-Protestant than in all-Catholic counties. 
B. Basic Evidence from 1869 to 1871
To probe the association between Protestantism and suicide in a multivariate setting, we estimate a simple least-squares model, 8
where SUIC i is the suicide rate in county i, PROT is the share of Protestants in the county, and X is a set of control variables. Our most basic set of controls includes the shares of the county population below 15 years of age and above 60 years of age, respectively, and average household size. Such measures of age and family patterns are standard determinants considered in suicide equations. In richer models, we will also consider a host of additional possible correlates of suicide as control variables (see Helliwell, 2007, and Chen et al., 2012 , for extensive overviews of factors considered in empirical suicide research). The first column of table 2 shows the strong positive association between the Protestant share and the suicide rate. On average, all-Protestant counties have a suicide rate that is 14.5 suicides per 100,000 inhabitants higher than all-Catholic counties. Viewed against an average suicide rate of 13.0, this is a substantial difference across religious denominations. Column 2 adds the list of basic demographic control variables. The significant positive association between Protestantism and suicide remains largely unchanged in the multivariate specification. Suicide rates are significantly negatively related to larger shares of young (below 15 years) and old (over 60 years) population. The fact that suicide initially increases with age is a standard result in suicide research. The inversely U-shaped pattern of suicide rates declining again with larger shares of old people may indicate a declining suicide inclination after reaching a certain age. As an indicator of longevity, it may also capture an effect of the level of economic development, which may protect from suicide disposition. The negative relation of suicide rates with average household size mirrors the importance of the family generally found in the suicide literature.
Columns 3 to 5 add further control variables. Previous work has found urbanization, economic conditions, and education to be factors related to suicide (Helliwell, 2007; Chen et al., 2012) . We add the share of population living in towns, the share of the labor force working in manufacturing and services (as a measure of economic development), and the share of literates to the basic model. None of these measures enters the model significantly, and the point estimate on the share of Protestants is barely affected. Column 6 adds a set of dummies for the 35 Prussian districts (Regierungsbezirke), the administrative layer between counties and provinces, to the model. This specification excludes all the variation that exists across districts and exploits only the within-district variation. To the extent that there is unobserved regional heterogeneity, district dummies should capture most of its substance. While the estimated association between Protestantism and suicide is somewhat reduced in magnitude, it remains highly robust.
Column 7 uses the suicide proportion-the number of suicides divided by the flow of deaths in the same period-as an alternative dependent variable. This measure takes into account that average mortality rates differ across counties. Again, there is a significant association of Protestantism with suicides. The lower point estimate is in line with the smaller value range of this variable (see table 1).
C. Identifying Exogenous Variation in Protestantism
A concern with the evidence so far is that religious affiliation may not be exogenous to the suicide model. Specifically, whether a person adheres to a specific faith may to some extent be a choice variable that is correlated with the error term of equation (1). For example, in the early twentieth century, Kollarits (1919) , a Hungarian publishing in a German journal of neurology and psychiatry, hypothesized that the higher incidence of suicide among Protestants may simply result from selection of suicide-prone people into the Protestant denomination. However, direct conversion was in fact minimal in the nineteenth century: only 0.01% of Catholics (or 766 out of more than 7 million Catholics) converted to Protestantism per year over the period 1859 to 1867, mostly in the course of marriage to a Protestant partner (Hilse, 1869) .
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But endogeneity may take another form of unobserved heterogeneity, in that three centuries earlier, during the Reformation, regional conversion to the new Protestant faith may not have been orthogonal to suicide proneness, which may exhibit strong intertemporal persistence. Most of the denominational variation across Prussia in the nineteenth century can be traced back to denominational choices of local rulers in the roughly 300 political entities that made up Germany during the Reformation in the sixteenth and early seventeenth centuries, mostly motivated by religious conviction and power politics vis-à-vis the pope and the German emperor. While it seems unlikely that the adoption of Protestantism was directly related to pre-Reformation patterns in suicide, it might have been indirectly related to correlates of suicide such as economic conditions, urbanity, education, and mental disposition. For example, regions where people are naturally inclined to try to change a bad status quo rather than giving up may have been more willing to adopt the new denomination that emerged from a protest movement ("Protestantism"), and such people may also be less prone to commit suicide when matters turn bad.
Such issues of causality pose a fundamental challenge for empirical identification that has not been directly addressed in the (mostly sociological) literature so far.
To identify exogenous variation, we exploit the concentric spread of the Reformation from Wittenberg, where Luther initiated the new denomination. As is visible in the bottom panel of figure 1, the Reformation spread in the areas around Wittenberg but was less successful farther away from Wittenberg. The geographically concentric dispersion of the Reformation allows us to employ an instrumental variable (IV) strategy that uses a county's distance to Wittenberg as an instrument for the share of Protestants in the county. We thereby restrict the analysis to a specific part of the denominational variation that is arguably exogenous to variation in important drivers of suicide rates. Our identifying assumption, which we probe in greater detail below, is that the concentric pattern is unrelated to suicide apart from its effect through Protestantism. Table 3 reports results of the IV estimation of the effect of Protestantism on suicide rates. Distance to Wittenberg is a strong instrument for the share of Protestants in a county, as is evident from an F-statistic of the instrument in the first stage of 23 to 47 (depending on the included controls). Each 100 km distance to Wittenberg is associated with a Protestant share that is 7 to 9 percentage points lower (columns 1 to 4). The second stage uses only that part of the variation in Protestant shares that is due to distance to Wittenberg to predict suicide rates.
The positive effect of Protestantism on suicide rates is highly robust in the IV specifications (columns 5 to 8). In fact, the IV point estimates are significantly higher than the OLS estimates. Depending on the model, a 10 percentage point increase in the share of Protestants in a county increases the suicide rate by 2.0 to 2.4 suicides per 100,000 inhabitants. The pattern of IV and OLS results suggests that without the Reformation, suicide rates would have been lower in regions that turned Protestant due to their proximity to Wittenberg ("compliers") than in regions that remained Catholic. This negative bias in the OLS estimates is consistent with a Reformation pattern where regions with a less suicide-prone population tended to select into Protestantism.
D. Validity of the Instrumental Variable Strategy
The validity of the IV model rests on the assumption that the initial concentric spread of the Reformation led to exogenous variation in the Protestant share (see online appendix B.1 for details on the analyses summarized in this section). Factors that likely contributed to the historical diffusion process include costs of traveling and information diffusion, increasing dissimilarity of dialects, Electoral Saxony as an early role model, regional political alliances, and historical randomness. Consistent data on suicide rates before the Reformation are not available. But the lack of a significant association of the distance-to-Wittenberg instrument with several proxies of suicide proneness observed before the onset of the Reformation-including proxies for economic conditions, urbanity, education, and cultural predisposition-lends credibility to assuming exogeneity of the instrument. There is also ample anecdotal evidence that the initial spread of Protestantism was indeed associated with increases in suicide incidences.
Still, the fact that we have shown in Becker and Woessmann (2009) that Protestantism affected literacy and economic development raises a question of interpretation: Was it these other outcomes of the Reformation, rather than Protestantism per se, that led to the increase in suicides?
As shown in table 3, the estimated effect of the Protestant share on suicide rates is largely unaffected by conditioning on the share of the workforce that moved out of agriculture, and it in fact increases (although not statistically significantly so) when conditioning on the share of literate adults, which is significantly negatively associated with suicides in this specification. This suggests that the estimated effect of Protestantism on suicides is barely affected by any effect of the Reformation on literacy and economic development. This conclusion is corroborated when adding controls for further dimensions of educational and economic development and for proxies for two additional potential nonreligious outcomes of the Reformation, income inequality and the number of social protests (see table A.2 in the online appendix). Neither measure enters significantly or affects the estimate on Protestantism. Overall, the results seem most consistent with a strong effect of Protestantism per se on suicides.
E. Robustness Analyses
As shown in online appendix B, the empirical results prove very robust to a large set of robustness tests. Among others, we control for additional demographic variables such as gender, the share of Jews, internal and external migration, and the share of married people (see table A.3 in the online appendix). To account for differences in suicides that stem from aspects of general mental illness that are not well depicted in a rational choice framework, we use information on the share of people classified as having physical or mental disabilities, including being "insane." This measure does not vary by denomination in our data, and holding the shares of people with different disabilities constant does not affect our results. In addition, we can add geographic controls, such as 384 THE REVIEW OF ECONOMICS AND STATISTICS latitude, longitude, and their interaction; altitude; and a set of dummies indicating the year in which the county became part of Prussia. We also control for local weather conditions such as rainfall and temperature (table A.4 in the online appendix).
To rule out bias from denomination-specific reporting bias, we analyze whether some suicides might be hidden as fatal accidents or other alternative death causes. Neither fatal accident rates nor total mortality rates are higher in Protestant areas, and controlling for the fatal accident rate does not alter our results (see table A.5 in the online appendix). To account for denominational sorting into occupations with different frequencies of fatal accidents, we also include an extensive set of controls for employment shares in 32 sectors. Results are also robust when using the suicide proportion (suicides per death incidents) rather than the suicide rate (suicides per inhabitants) as an alternative outcome measure.
We also look into effects of religious minorities and religious concentration (table A.6 in the online appendix). Cross-tabulated data confirm that the county-level results do not derive from ecological fallacy (table A.7 in the online appendix). They also allow us to probe into denominationspecific suicides by gender and effects of being a religious minority on suicide, rejecting the existence of important nonlinearities in the effect of Protestantism on suicide.
F. Evidence from 1816 to 1821
While the 1869-1871 data are in the first statistical investigation specifically devised to analyze suicides, official burial and death registers provide data on suicides as early as 1816 to 1821. These are the earliest data covering all of Prussia, again available at the county level. Suicide rates are reported separately by gender for each county. On average, male suicide rates are about four times higher than female suicide rates (see table A.8 in the online appendix). The set of control variables available in the 1816 Population Census is not as rich as in the later data. However, the same types of basic demographic control variables are available: the share of the population younger than 15 years and the share older than 60 years, as well as the share of the population living in towns. Furthermore, the number of public buildings per capita can serve as an indicator of economic development and the enrollment rate in primary schools as a measure of education, and we again have information on fatal accident rates.
At 6.5 suicides per 100,000 inhabitants, the average suicide rate in the 1816-1821 data is only half the average suicide rate reported in the 1869-1871 data. This raises the concern of possible underreporting of suicides in the official burial and death registers, where some of the suicides may be classified as fatal accidents. This may be particularly the case where priests denied a church burial ceremony for those who committed suicide (a practice prohibited by Prussian law only in 1845; see Hilse, 1871) . However, while underreporting of suicides might affect the size of the estimated effects, it would affect the qualitative results only to the extent that the degree of underreporting varies by denomination. If we take the 1869-1871 data as a benchmark, we can assess the relative difference in reported suicides over time for Protestant and Catholic counties. Counties with a share of Protestants higher than 90% have an average suicide rate of 9.3 suicides per 100,000 inhabitants in 1816 to 1821, compared to 17.4 in 1869 to 1871. In Protestant counties, reported suicides from 1816 to 1821 are thus lower by a factor of 1.9. Counties with a share of Catholics higher than 90% have an average suicide rate of 2.8 from 1816 to 1821, compared to 4.7 for 1869 to 1871. In Catholic counties, reported suicides from 1816 to 1821 are thus lower by a factor of 1.7. This is an indication that, if anything, Protestants underreport slightly more in the 1816-1821 period compared to Catholics not only in absolute terms but even in relative terms, putting the stakes against finding an effect of Protestantism for 1816 to 1821. In addition, we can again control for fatal accident rates in our regressions to guard against bias from misclassification of suicides as fatal accidents.
Suicide rates in all-Protestant counties are 7.2 larger than in all-Catholic counties on average. This difference is reduced to 4.7 but remains highly significant in OLS regressions that control for the age structure of the population, urbanization, public buildings, and school enrollment (table A.9 in the online appendix). Both male and female suicide rates are significantly higher in Protestant areas. However, as a direct corollary of the substantially higher male suicide rates, the point estimate on Protestantism is substantially higher for men than for women. In fact, the male effect for 1816 to 1821 is quantitatively in the same range as the average effect for 1869 to 1871. Table 4 reports the IV results that use distance to Wittenberg as an instrument for the share of Protestants. The IV estimates suggest that Protestantism raises male suicide rates by 23.4 suicides per 100,000 inhabitants, female suicide rates by 7.1, and average suicide rates by 15.0. To exclude possible bias from underreporting of suicides as accidents, columns 3 to 5 control for fatal accident rates. Fatal accident rates are not significantly related to suicide rates in the multivariate regressions, and the estimated effect of Protestantism on suicide is barely affected. Again, the positive effect of Protestantism is also evident when measuring suicides per deaths rather than per inhabitants (column 6). The 1816-1821 analyses thus confirm a strong positive effect of Protestantism on suicide also for the early nineteenth century and show it for both genders.
G. A First-Difference Model
With data from two points in time-1816 to 1821 and 1869 to 1871-it is also possible to estimate a first-difference model. By testing whether any change in the Protestant share over time is associated with a contemporaneous change in the suicide rate, such a model effectively removes county fixed effects, disregarding any differences in the levels of suicides and Protestantism across counties and focusing only on changes over time. The identifying assumption of this first-difference model is quite different from our IV model (which assumes that the concentric spread of the Protestant Reformation from Wittenberg is not otherwise related to suicide proneness). It assumes that in the absence of any differential change in the Protestant share, there would have been no systematic difference in the change in suicide rates. Changes in denominational shares within counties during this time are likely to mostly reflect migration patterns such as movements of Polish Catholics to the coal mines of the Ruhr area, as well as differential fertility and mortality, so that the analysis cannot exclude selection bias. Still, the firstdifference model provides an alternative test of our main hypothesis that Protestantism affected suicide rates.
We can perform the first-difference analysis for 272 counties (out of the 306 counties that existed in 1816) that can be linked over time because there were no or only negligible changes in their county boundaries between 1816 and 1871. The observed range of county-level changes in Protestant shares is in fact quite substantial, ranging from a 25 percentage point decrease to a 22 percentage point increase across counties. As is evident from the first column of table 5, both the initial share of Protestants and its change over time are significantly positively related to the change in the suicide rate over time. 9 The larger the increase in the Protestant share, the larger the increase in the suicide rate. To test for robustness to contemporaneous changes in other potentially confounding factors, column 2 includes controls for contemporaneous changes in urbanization and the age structure, as well as their initial levels. Column 3 additionally controls for the initial level of the dependent variable, the suicide rate in 1816. The effect of changes in Protestant shares on changes in suicide rates is highly robust in these specifications.
Despite the substantial range of observed changes in Protestant shares over time, the majority of counties experience relatively small changes in denominational shares. To ensure that these are not affecting the first-difference results, columns 4 and 5 restrict the analysis to those 114 (50) counties whose Protestant shares change by at least 2 (5) percentage points, respectively. Results are robust in these smaller samples. The first-difference analysis thus indicates a robust positive association between increased Protestant shares and increased suicide rates over time.
IV. Discriminating between Sociological and Theological Explanations
The evidence so far confirms a causal effect of Protestantism on suicide, but it does not discriminate between the sociological and the theological explanations for this effect. In this section, we devise a series of empirical tests that try to provide such discrimination.
A. Church Attendance and the Relevance of Social Cohesion and Religious Beliefs
A first test to discriminate between the two types of explanation builds on their differing predictions with respect to 386 THE REVIEW OF ECONOMICS AND STATISTICS how the extent of church attendance in a community affects suicide rates and their dependence on Protestantism. From the sociological perspective, higher church attendance can be viewed as a sign of greater social cohesion. Thus, even if the integration into the Protestant community might be lower than in the Catholic community on average, in Protestant areas, Protestants should be relatively more closely embedded in their community when more people attend church. The sociological explanation would thus predict that higher church attendance should dampen the effect of Protestantism on suicide.
By contrast, from the theological perspective, higher church attendance can be viewed as a sign of more devout church members. Higher church attendance would thus signal stronger belief in Protestant doctrine, which should go along with an even stronger effect of Protestantism on suicide. There is ample evidence to support the assumption that theological beliefs are more strictly believed in areas with higher church attendance. For example, McCleary and Barro (2006) show that the correlations of monthly attendance at religious services with religious beliefs such as belief in afterlife, God, heaven, and hell, as well as with self-identification as a religious person, are as high as 0.86 to 0.91 across countries (see their table 9). For the United States, Glaeser and Sacerdote (2008) show a strong significant effect of religious beliefs (an index that combines belief in heaven, miracles, the devil, and the Bible as literal truth) on monthly attendance at both the individual and the metropolitan-area levels (see their tables 1, 2, and 9).
For Great Britain, Sawkins, Seaman, and Williams (1997) show that attendance at religious services is significantly positively associated with the intensity of religious belief for both women and men (see their tables 1 and 2).
These opposite predictions of the two explanations on how suicide rates change with church attendance rates provide us with a way to test the two channels against each other. To do so, we make use of the unique database of church attendance provided by the statistical surveys of the Protestant regional churches of Germany on the expressions of churchly life (see Hölscher, 2001, and Woessmann, 2013 , for additional detail). First in 1862 and then more regularly on an annual basis starting in 1881, parish priests were to count the number of participations in Holy Communion on a preprinted form following uniform surveying directives. The data are available from regional archives at the level of church districts (Kirchenkreise), usually comprising 10 to 20 adjacent parishes. Our measure of church attendance is the number of participations in Holy Communion divided by the number of Protestants in a church district. To match our 1869-1871 suicide statistics, we take a simple average of church attendance in 1862 and 1881, the closest years with available data for most church districts. 10 We map the church district data into our administrative county data by using Ordinary least squares (OLS) estimation. Heteroskedasticity-robust standard errors, clustered at the level of church districts, in parentheses: Significant at * 10%, * * 5%, and * * * 1%. Sample of counties with church attendance data (396 counties). Data for Prussian counties from the 1869-1871 Suicide Statistics, the 1871 Population Census, the 1882 Occupation Census, and the 1862-1881 Church Attendance Data. See main text and online appendix C for details.
GIS technology to compute the surface-weighted average of the available church district data for each county. 11 In cases where more than one county falls within the same church district, we cluster our regression analyses at the church district level.
We perform two types of analyses. First, we restrict the analyses to the ninety counties (with available church attendance data) that are virtually all Protestant (Protestant share larger than 98%) to test whether Protestant church attendance is significantly related to suicide rates. As is evident from the first column of table 6, suicide rates decline significantly with higher church attendance. If church attendance increases from the 10th to the 90th percentile in this sample (0.402 to 0.706), suicide rates are 3.5 suicides per 100,000 inhabitants lower, equivalent to a fifth of the sample mean. Declining suicides with increasing church attendance are in line with the sociological channel but not the theological channel.
Second, in the full sample, we test whether the effect of Protestantism on suicide differs with church attendance rates. To allow for functional flexibility, we interacted the Protestantism effect with indicator variables for four quartiles of Protestant church attendance. Given that effects for the upper three-quartiles do not significantly differ from one another, the specification in column 2 includes an interaction only with the bottom quartile of church attendance. As is evident, the effect of Protestantism on suicide is significantly larger in counties where Protestant church attendance is low. At 15.3 compared to 10.9 suicides per 100,000 inhabitants, the difference is again substantial. With higher church attendance dampening rather than heightening the effect of Protestantism on suicide, this finding again speaks in favor of the sociological channel and against the theological channel. Note that given the lack of evidence of a causal effect of income on church attendance in nineteenthcentury Prussia (Becker & Woessmann, 2013) , church attendance is unlikely to capture other factors like economic development.
An additional indication that church attendance is indeed related to higher social cohesion among Protestants comes from modern microdata from the German Socio-Economic Panel (SOEP), where we can observe frequency of church attendance and several measures of social cohesion at the individual level. The data show that Protestants who attend church regularly are more likely to regularly meet with family and relatives, meet with neighbors or friends, and volunteer in associations or social services than Protestants who do not attend church regularly. 12 This pattern is in line with the interpretation that higher church attendance indicates greater social cohesion.
B. Further Evidence on Channels from Historical Patterns
It can also be argued that the sociological aspect of a less tightly integrated Protestant community is particularly relevant in the anonymous environment of urban areas. By contrast, rural communities may exhibit more social cohesion irrespective of denomination, thereby dampening the effect of Protestantism on suicide if the sociological channel is indeed at work. The theological channel does not predict the Protestantism effect to differ with urbanization.
Allowing for a flexible functional form, we interacted the Protestantism effect with indicator variables for four quartiles of the share of the county population living in towns. With the lower three quartiles not significantly differing from one another, column 3 of table 6 includes only the interaction with the top quartile of urbanization. The effect of Protestantism on suicide is indeed significantly larger in urban areas, supporting the relevance of the sociological channel. However, as is evident from column 4, the interaction of Protestantism with church attendance dominates its interaction with urbanity.
Another way to gauge the relevance of the sociological community channel is to look at the suicide rates of Catholics by whether they live in a predominantly Catholic or Protestant area. While the results reported in the bottom panel of table A.7 in the online appendix do not provide evidence for systematic minority effects, suicide rates of Catholics are in fact substantially larger in areas where Protestants have a majority. They are below 5% in districts with less than 40% Protestants but above 14% in districts with more than 60% Protestants. This pattern may again cast doubt on the importance of religious beliefs in generating the observed results and indicate instead the relevance of social structure, here in terms of social spillovers.
C. Evidence from Modern Data
A final piece of evidence to differentiate between relevant channels builds on modern data. In modern times even more than before, Protestant doctrine is more accommodating with suicides. Leading Protestant theologians have turned against condemning suicide, arguing that an individuals can commit suicide in a state of peace with God. At the same time, the Catechism of the Catholic Church continues to be very explicit against suicide, noting in point 2325, "Suicide is seriously contrary to justice, hope, and charity. It is forbidden by the fifth commandment." Based on the theological channel, one might thus expect the difference in suicide rates between true believers in Protestant and Catholic doctrine to sharpen in modern times, especially when large numbers have left both churches, presumably leaving behind members more committed to the doctrine of their church. In contrast, if the sociological channel dominates, a smaller flock of (firm) Protestant and Catholic believers should both find consolation in their congregations.
Data on suicides in modern Germany come from the mortality statistics accessible via controlled remote access (Todesursachenstatistik, EVAS 23211), covering all deaths at an individual level from 1992 to 2009. These statistics are based on the death certificate issued by the doctor declaring the death, in combination with the death registry certificate issued by the registrar of the municipality of residence. The death certificate contains information about diseases and significant other health issues that have contributed to death. The classification of causes of death follows the World Health Organization's International Classification of Diseases (ICD-9 until 1997 and ICD-10 since) . In addition to the primary cause of death, the mortality statistics include demographic features such as gender, age, German citizenship, marital status, place of residence, date of death, and, importantly, religion.
We use the years 1992 and 2009, the earliest and latest years available. In 1992, the mortality statistics report 885,374 deaths, out of which 13,459, or 1.5%, are suicides. In 2009, the number of deaths is 854,544, out of which 9,622, or 1.1%, are suicides, indicating a considerable decline in the suicide proportion over the seventeen years.
Between 1992 and 2009, both the Catholic and Protestant churches lost many members due to secessions. But the share of Protestants leaving the church is nearly 50% higher. In 1991, Protestant churches had 29.2 million members and the Catholic Church 27.7 million (Eicken & SchmitzVeltin, 2010) . The number of members actively seceding from Protestant churches from 1992 to 2009 (not counting deaths or other movements) was 3.6 million: 12.2% of the initial stock left over the course of less than two decades. In the Catholic Church, the number of members seceding over the same period was 2.3 million, or 8.2%, of the initial stock. 13 Consequently, former Protestants make up a larger share of the nonaffiliated, an important factor when assessing suicide rates by denomination and nonaffiliation. 14 Table 7 reports OLS regressions of a suicide indicator on religious affiliation, controlling for basic demographic characteristics: a quadratic in age, gender, German citizenship, and marital status. 15 In 1992, the regression reveals that suicide proportions are 0.18 percentage points higher for Protestants than for Catholics. This estimate is equivalent to 13.7% of the raw Catholic suicide proportion. The suicide proportion of citizens without religious affiliation is 0.44 percentage points higher than that of Catholics. It thus far exceeds that of any affiliated deceased, including Protestants. When county fixed effects are included in the analysis, the estimates increase to 0.252 percentage points for Protestants and 0.597 percentage points for the nonreligiously affiliated. 16 While the higher suicide proneness of Protestants 13 Data source: http://www.kirchenaustritt.de/statistik (accessed July 25, 2014).
14 The pattern of Protestant seceding from their church in higher numbers is consistent with the religious affiliation data in the mortality statistics. Among the people who died in 1992, 46.1% were Protestants, 33.9% were Catholics, and 16.0% were not religiously affiliated. By 2009, the Protestant share had decreased to 39.9%, the Catholic share had barely changed at 33.2%, and the nonreligiously affiliated had increased to 21.4%. 15 As not only the choice to secede from the church, but also strong postwar migration waves and increased regional mobility probably undermine the instrument characteristics of the historical spread of the Reformation for Protestantism in our modern data, the contemporary analysis stays purely descriptive. 16 Qualitative results are robust in probit and logit models, although the estimated marginal effects are somewhat smaller than the OLS estimates (e.g., 0.167 in the probit and 0.124 in the logit model rather than the 0.252 OLS estimate with county fixed effects, not shown). compared to Catholics is still visible in 1992, the fact that suicide proneness of those not affiliated with a religionwhich are disproportionately formerly Protestant-is even higher raises doubts that Protestant religious beliefs are the predominant factor in the denominational pattern of suicides.
In 2009, the estimate on Protestantism is reduced to an insignificant 0.03 percentage points, or just 2.8% of the raw Catholic suicide proportion. With county fixed effects, the estimate regains statistical significance, but at 0.14 percentage points, it is 43% lower than the respective estimate in 1992. The suicide proportion of those without religious affiliation remains 0.38 percentage points higher than that of Catholics. Under the assumption that the most devout believers in the respective religious doctrines are more likely to stay in their church, the declining difference in suicides between Protestants and Catholics again speaks against a paramount role for the theological explanation. The continuing fact that religiously nonaffiliated people, which disproportionately draw on people leaving Protestant churches, have the highest suicides also speaks for a dominant role of socialization rather than religious beliefs.
The individual-level modern data also allow us to probe some more into the issue of ecological fallacy. Religious affiliation at a regional level is available only in the most recent Population Census (Volkszählung) of 1987, available for West Germany only. As column 5 indicates, at 0.215, the point estimate on Protestantism in the 1992 specification with county fixed effects is slightly (although not statistically significantly) smaller in West Germany than the equivalent estimate of 0.252 for the whole of Germany. The estimate barely changes when we replace the county fixed effects by county-level controls from the 1987 Population Census (the shares of the county population in twenty separate age groups, in four family-status groups, in five education groups, receiving social benefits, receiving financial support from relatives, the share of foreigners, the share of the workforce in four sectors, and log county population). When we replace the indicator of individual Protestant affiliation with the share of Protestants among Protestants and Catholics in the county, the estimate is very similar at 0.244. But when we include individual and county-level Protestant affiliation together, only the individual Protestant affiliation remains significant, with a point estimate that is barely affected, while the point estimate on the Protestant share in the county is reduced to virtually 0. This pattern suggests that the actual effect stems from the individual affiliation, but that estimates based on the county share provide unbiased estimates of the individual effect. That is, countylevel estimates do not seem to suffer from ecological fallacy, which is reassuring for our historical analyses.
Finally, modern data also allow us to test whether Protestantism indeed features a more individualistic and less community-oriented nature than Catholicism, as the basic hypothesis of the sociological channel suggests. For this, we use the individual-level data from the German SOEP in 2003. Catholics are in fact much more likely to go to church (see table A.10 in the online appendix). Among Catholics, 20.1% attend church at least weekly and 35.3% at least monthly, whereas these shares are only 4.9% and 16.3%, respectively, among Protestants. That is, Protestants are indeed substantially less likely to interact with their religious community on a regular basis than Catholics, which 390 THE REVIEW OF ECONOMICS AND STATISTICS may have detrimental consequences when they are in a suicidal state of mind. The lack of cohesion within the religious community is not compensated by higher social cohesion outside the religious community. Indeed, Catholics are 2.8 percentage points more likely to visit family or relatives on a weekly basis and only slightly (1.6 percentage points) less likely to visit neighbors and friends weekly. 17 As another indicator of social interaction beyond the religious community, Catholics are more than 3 percentage points more likely to go out in cafés or restaurants on a weekly or monthly basis than Protestants. Overall, these indicators suggest that the higher suicide proneness of Protestants is indeed related to a lower incidence of social cohesion, in particular within the religious community, as suggested by the sociological channel. 18 Strikingly, religiously nonaffiliated individuals show a lower incidence of community orientation than either Catholics or Protestants. While they obviously rarely attend religious events, they are also substantially less likely to regularly visit family or visit friends than either Catholics or Protestants. Only with respect to going out for food or drink are they on a level roughly similar to Protestants. Again, this pattern is consistent with a sociological explanation for the greater incidence of suicides among those without a religious affiliation.
V. Conclusion
This paper studies the effect of Protestantism on suicide both theoretically and empirically. Theoretically, we model sociological and theological mechanisms through which Protestants are predicted to have higher suicide rates than Catholics. In the framework of an economic model of suicide, individuals who are in a suicidal mental state compare the expected utility from living with that from death. According to the sociological aspect of religion based on denominational differences in group structure, as Durkheim (1897) argued, Protestant doctrine emphasizes religious individualism, whereas Catholics have a more integrated religious community. As a consequence, Protestants will have a lower utility from keeping on living and a lower cost of committing suicide relative to Catholics. To this sociological channel, we add two mechanisms based on denominational differences in theological doctrine that derive from a consideration of afterlife in individuals' utility maximization. Protestant doctrine tends to stress that humans cannot affect God's decisions by their deeds but depend on God's grace (sola gratia), whereas Catholic doctrine grants that human access to heaven is affected by individual deeds. For Catholics, committing the deadly sin of suicide reduces the probability of reaching heaven, thereby lowering the optimality of the suicide threshold relative to Protestants. Furthermore, since Catholic doctrine views confession as a holy sacrament but Protestant doctrine does not, the impossibility of confessing the sin of suicide creates a substitution effect away from suicide to other possible actions considered by Catholics who are in a suicidal mental state, again reducing the optimality of suicide relative to Protestants in that state. Thus, both sociological and theological differences between Protestants and Catholics make suicide more likely among Protestants.
When testing the model prediction that Protestantism increases suicides, our empirical model places particular emphasis on excluding biases from self-selection of suicideprone individuals into religious denominations and from other forms of endogeneity and unobserved heterogeneity. For this, we construct a unique database from suicide statistics and censuses that cover all Prussian counties in the early and late nineteenth century. In this setting, we exploit the concentric dispersion of Protestantism in Prussia in an IV model that instruments the share of Protestants in a county by its distance to Wittenberg. We find that Protestantism increases the average annual suicide rate over the 1869-1871 period by about fifteen to twenty suicides per 100,000 inhabitants, a large effect compared to the mean suicide rate of thirteen suicides per 100,000 inhabitants. The result is robust to a rich set of controls for demographic, economic, educational, and geographic background factors. Controls for the share of insane people in the population and for fatal accident rates address concerns of bias from denominational differences in nonrational suicide causes and in underreporting of suicides. Likewise, we exclude that the higher Protestant shares identified by our instrument are related to unpleasant weather conditions and that our results are driven by religious concentration or ecological fallacy. We find a positive effect of Protestantism on suicide also in the 1816-1821 period, where the effect is larger for men than for women. Results are further confirmed in a first-difference model of changes between 1816 and 1871.
Finally, we devise several tests to differentiate between the sociological and the theological channels. Most important, the effect of Protestantism on suicide tends to decrease rather than increase with church attendance, suggesting that the sociological role of a more integrated community dominates the theological aspect of a stronger devotion to religious beliefs. In addition, the difference in suicides between Protestants and Catholics recedes in modern data, whereas nonaffiliated people (predominantly former Protestants) have significantly more suicides, again suggesting a dominant role for socialization rather than theological belief. Of course, both sociological and theological mechanisms can be working at the same time, and confirmative evidence for one channel does not rule out that the other channel also plays a role.
The modern results also suggest that affiliation with a Christian church in general may hedge against suicide risk, possibly because of a higher degree of social integration in Christian communities in general compared to people not affiliated with any church (but possibly also because atheists do not belief in punishment with loss of afterlife utility, as depicted in our model). In this sense, our main results may also be interpreted as a positive effect of Catholicism on reduced suicide, both relative to Protestantism but in particular relative to individuals with no religious affiliation, who may suffer from particularly low levels of perceived social cohesion. This aspect of the modern data opens an interesting direction for future research.
In terms of the effect of Protestantism on overall wellbeing, our result that Protestantism increases suicide rates relative to Catholics contrasts with the finding that Protestantism furthers educational and economic development (Becker & Woessmann, 2009) . Thus, the effect of Protestantism on well-being seems to be neither uniformly positive nor uniformly negative and may affect the average population differently from the very select subgroup of people who are in a suicidal state of mind. In fact, the two aspects may be related in a dark-contrasts paradox where suicide behavior is subject to a relative comparison of utility (Daly et al., 2011) . Still, our results hold conditional on proxies for economic development and inequality, suggesting that religious denomination in the form of Protestantism is a main independent driver of regional differences in suicide rates.
